Multiple gestations are at increased risk for preterm delivery, congenital anomalies, and perinatal morbidity and mortality compared with singleton pregnancies. 1, 2 The latter is attributed to prematurity and its consequences 3 as well as to intrauterine growth restriction. 4 In singleton pregnancies with a congenital anomaly, preterm delivery rates are increased. 5 However, in twin gestations, there is minimal information as to whether a single anomalous fetus impacts on preterm delivery rate.
With improved resolution of ultrasound imaging, earlier and more accurate detection of fetal anomalies can be reliably made. In singleton pregnancies, the severity of an anomaly may affect obstetric management. However, in multiple pregnancies, management decisions are more challenging because of the normal co-twin. Our purposes therefore were (1) to determine whether one structurally abnormal fetus of a twin pregnancy increases the incidence of preterm delivery and (2) to compare perinatal morbidity and mortality in affected pregnancies with twin gestations with structurally normal fetuses.
MATERIALS AND METHODS
A retrospective chart review was conducted that included all twin pregnancies sonographically diagnosed from January 1, 1991 through December 31, 1994 who delivered after 24 completed weeks' gestation at Jackson Memorial Hospital (Miami, FL). Pregnancies with anomalies in both fetuses, those with twin-twin transfusion syndrome, and those with insufficient data were excluded. The study group included all cases sonographically identified to have one structurally abnormal fetus (n ϭ 25). The control group consisted of 547 twin gestations delivered during the study period with no sonographically detected structural anomalies in either twin. Patients were identified for the study from our computerized labor and delivery database.
All cases had been counseled and offered cytogenetics studies. Selective feticide versus conservative management was offered to those Original Article
whose anomalies were detected before the 24th week. None of the 25 patients with pregnancies complicated with one anomalous fetus opted for selective termination. All abnormalities were confirmed at autopsy or on postnatal examination. No additional major abnormalities (defined as anomalies that had a major impact on neonatal morbidity or mortality such as holoprosencephaly or omphalocele) were detected postnatally in any twin pairs. One fetus with polyhydramnios, omphalocele, and enlarged kidneys on antenatal sonography was also suspected to have Beckwith-Wiedemann syndrome on neonatal evaluation (patient number 24; see Table 1 ). Gestational age was based on the last menstrual period and on a first or early second trimester ultrasound. Pregnancies were managed in accordance with departmental policy for multiple gestations, which includes sonograms for biometry every 4 weeks, weekly antenatal surveillance starting at 32 to 34 weeks' gestation, tocolysis (for diagnosed preterm labor), and weekly betamethasone up to 32 to 34 weeks' gestation in those pregnancies at greatest risk for preterm delivery. The outcome variables studied included: cesarean delivery rate, birth weight (BW), 5-minute Apgar score, intraventricular hemorrhage (IVH) (grade III-IV), respiratory distress syndrome (RDS), maximum length of stay in the nursery, perinatal mortality rate, and intra-pair BW discordancy of Ն30%, which was defined as:
([BW of larger twin Ϫ BW of smaller twin]/BW of larger twin) ϫ 100.
To compare the subgroup of normal co-twins with the controls, the following definitions were used for the latter group. If at least one of the normal co-twins had a particular condition (e.g., IVH), the pair was considered as having that condition. Length of nursery stay of a normal twin pair was defined as the length of nursery stay of the co-twin with the longest stay.
Statistical Analyses
Independent sample Student's t-tests were used for the comparison of means of continuous variables with normal or approximately normal distributions. For independent variables with skewed distributions, either a log transformation was obtained before the use of t-tests or the variables were compared using the Mann-Whitney test. Paired sample means were compared using the matched pair t-test when the normality of the distribution of the differences was acceptable; the Wilcoxon signed rank test was used when the differences were not normally distributed. Discrete variables were analyzed using -squared analyses for an assessment of association or a comparison of independent proportions; McNemar's test (two-sided) was used for a comparison of matched pairs proportions.
RESULTS
During the 4-year study period, 643 twin pregnancies were delivered at Jackson Memorial Hospital. Complete data were available for 578 of these pregnancies. After excluding 4 pregnancies in which both fetuses were affected and 2 pregnancies with twin-twin transfusion syndrome, 572 pregnancies remained. There were 25 twin pregnancies (cases) with a sonographically diagnosed anomaly in one twin and a structurally normal co-twin delivering after 24 weeks' gestation. The 547 control twin pairs had no sonographically detected fetal structural abnormalities. No additional anomalies were noted in the neonatal record or in the autopsy report in any of the twin pairs. Comparing cases versus controls, there were no statistically significant differences in maternal age (median: 27 vs 29, p ϭ 0.115) or parity (median: 1 vs 1, p ϭ 0.834).
The individual anomalies, perinatal outcome, and BW discordancy of the cases are noted in Table 1 . The most commonly detected abnormalities were gastrointestinal (7), genitourinary (6) and cardiac (6), followed by central nervous system (3) and chromosomal (2) . A BW discordancy of Ն30% and poor perinatal outcome were more commonly associated with cardiac anomalies. The four perinatal deaths (three neonatal deaths within 2 days of life and one intrauterine fetal death) occurred in the anomalous twins and were associated with growth discordancy in two cases (prune-belly and renal agenesis). The intrauterine fetal death had Turner syndrome and cystic hygroma (Table 1 ). There was no difference in the indicated or iatrogenic preterm delivery rate between both groups (cases and controls). The overall incidence of indicated preterm delivery at Ͻ37 weeks' gestation was 23% and 27% in cases and controls, respectively, with premature rupture of membranes and preeclampsia being the two most common indications for delivery.
A comparison of cases versus controls with respect to selected characteristics is shown in Table 2 . Gestational age at delivery was significantly lower, and the preterm delivery rate at Ͻ37 weeks' gestation but not at Ͻ34 weeks' gestation was significantly higher in cases compared with controls. Rates of cesarean delivery, IVH, and RDS were not different between the two groups. When comparing cases with controls, the relative risk of IVH was over twofold, and that of RDS was 2.0; neither was significantly significant. The lack of statistical significance is due mainly to the small number of cases in our study. A power analysis indicates that, given our sample size and assuming that the rates observed for the controls are true population rates, the minimum detectable relative risks at an ␣ level of 55 with 80% power would have been 5.5 for IVH and 3.3 for RDS. This translates into minimum rates in the case group of 18% and 27% for IVH and RDS, respectively. The proportion of infants with a 5-minute Apgar score of Ͻ7 was lower in cases compared with controls (28% versus 7.6%; p ϭ 0.000). A not unexpected finding was a higher perinatal mortality rate in cases compared with controls (80.0/1000 vs 6.4/1000; p Ͻ 0.001). Maximum nursery stay was significantly longer ( p ϭ 0.003) in cases compared with controls.
In the 24 pairs with one anomalous live-born twin, neither IVH nor RDS were different between the twins. However, a significantly longer nursery stay and a significantly lower BW occurred in the anomalous twin compared with the normal co-twin (Table 3) . When the normal co-twin was compared with controls, there was no significant difference in any of the neonatal outcome variables studied, including proportion of those with a 5-minute Apgar score of Ͻ7, incidence of IVH, incidence of RDS, and length of nursery stay.
COMMENTS
The discovery of an anomaly in one fetus of a twin gestation poses a dilemma to both the parents and the obstetrician. Parents have the options of continuing the pregnancy with increased frequency of prenatal visits, selective feticide of the anomalous twin, pregnancy termination, fetal surgery, or giving one or both babies up for adoption, depending on their philosophies and the gestational age at detection. Fetal surgery and selective feticide of the anomalous fetus may pose significant risk to the pregnancy. 6 -8 The obstetrician has the role of counseling the family in the void of real knowledge of the natural history and perinatal outcome of such pregnancies.
Heydanus et al. 9 reported that the presence of an anomalous fetus did not increase the preterm delivery rate compared with normal twin pairs. The increased perinatal mortality rate was related more to the severity of the abnormality than to the complications of prematurity. In contrast, Malone et al. 10 found that a single anomalous fetus in a twin pregnancy significantly increased the preterm delivery risk and that the increased perinatal mortality rate was related to the complications of prematurity and the lethality of the anomaly. In a recent report, Alexander et al. 11 found that the presence of an anomalous fetus in a twin pregnancy increases the risk of preterm delivery and that the neonatal outcome of the non-anomalous fetus is not affected by the anomalous one.
Our data show that one anomalous fetus in a twin pregnancy significantly increases the risk of preterm delivery at Ͻ 37 weeks' gestation but not at Ͻ34 weeks' gestation. In most tertiary center nurseries, as in our nursery, the incidence of significant neonatal morbidity and mortality does not change significantly by gestational age between 33 and 37 completed weeks' gestation. 12, 13 Thus, it seems likely that the increased perinatal mortality in cases was more related to the severity of the anomaly than to gestational age. The presence of an anomaly does not seem to have influenced the decision for preterm delivery, because the rate of indicated preterm delivery was similar between the pregnancies complicated by an anomaly and those that were not.
The 5-minute Apgar score differences seemed to be related to the severity of the anomalies, which also contributed to the longer hospital stay and higher perinatal mortality rate in cases versus controls. There were no deaths in any of the unaffected co-twins, which further supports the possibility that prematurity is not a major contributor to the higher perinatal loss rate. Furthermore, the affected twins had a longer hospital stay and higher mortality than the normal co-twins but with no increase in IVH or RDS, supporting the premise that the major factor affecting outcome is the lethality of the anomaly and not the increased prematurity rate. There was no difference in the cesarean delivery rate between cases and controls, unlike Malone's study, in which a significantly higher rate was noted in twins with a single anomalous fetus (64.3% versus 26.9%). Almost half of our twin population had a cesarean delivery, with malpresentation and arrested labor being the two most common indications. The lower BW in our cases compared with controls can be explained in part by the lower gestational age and the type of the anomaly. A Ͼ30% discordancy in BW should prompt a more careful search for structural anomalies in twins when this weight difference is detected antenatally.
Because of the retrospective nature of our study, we were not able to address two main issues that might have been valuable to include in the analysis. Although it is known that polyhydramnios may increase the risk of preterm birth in twin as well as in singleton pregnancies, it was unclear from our study, because of the small sample size, whether the preterm delivery risk in twin gestations complicated by one anomalous fetus was further increased if the anomaly was accompanied with polyhydramnios. In fact, we had three anomalies with coexistent polyhydramnios, namely cases 9, 10, and 23 (esophageal atresia delivered at 28 weeks' gestation because of severe preeclampsia; holoprosencephaly and duodenal atresia, both of which spontaneously delivered at 35 weeks' gestation). However, even if we could exclude the two cases with polyhydramnios that delivered following spontaneous preterm labor at 35 weeks' gestation, this probably would not affect the preterm delivery rate at Ͻ34 weeks gestation. The second limitation of this study was the incomplete information on the chorionicity of the structurally normal twins (controls), knowing that twin pregnancies with monochorionic placentations have a higher rate of congenital anomalies. 14 In conclusion, the findings from this study indicate that despite the increased risk for preterm delivery in twin pregnancies with one anomalous fetus, it is the nature of the anomaly itself that dictates the perinatal outcome. This information can be useful when counseling women faced with this problem. 
